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TECHMCAL FIELD OF THE INVENTION 

The present invention relates to a method, a system, a terminal and a computer 



packet data services Avhere a tenninal can commmiicate with at least two different 
types of access systems. 

• BACKGROUNB-Of i=ME iN\^NTie)N-AND-ftEL-ATEB-Ai^ 




Several multi-access scenarios will exist in the near future, for example UMTS 
(Universal Mobile Telecommunication System)/GSM (Global System for Mobile 
communication) and UMTSAVLAN (Wireless Local Area Network). In many cases, 
the same end-user service can be carried by more than one of the included accesses. 
For example^ best effort packet data can be canie^ by both. UMTS and WLAN. A 
selection of which access to use must thus be done. 

In the prior art, it has been observed that the accesses are, on a by call or session basis, 
not equally efficient for different types of end user services. Consequently, to increase 
the common multi-access capacity, it has been proposed to allocate calls or sessions of 
a service to the access by which the service is most efficiently handled. This is 
described in patent apphcation nr: PCT/SE03/0061 1 . 

In Alcatel, "Simultaneous Access", S2-030215, 3GPP TSG-SA WG meeting #29, 
3 GPP, it is discussed to enable simviltaheous packet switched associations over WLAN 
and cellular (GPRS (General Packet Radio Service)). That is to estabhsh and inainlain 
two comiection paths enabling packet transmission through both accesses wiliiout prior 



There are two widely discussed ways to combine the existing cellular and WLAN 
structures, tight interworking and loose interworking. This is described in "WLAN- 



program product for selecting radio access system in a multi access system handling 




signaling. 
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GPRS Integration for Next-Generation Mobile Data Networks" by Apostolis et al. 
IEEE Wireless Csommimication, October 2002. 

In "Stand-Alone Data-Cells for UMTS", Tdoc FEW-0032/01, 3GPP Future Evolution 
Workshop, October 2001 Helsinki, Source: Nortel Networks, an additional suggestion, 
WLAN integrated in UTRAN, is described. 

In the above scenarios, there is a possibility to maintain associations through both 
cellular and WLAN radio access, as discussed ia "Simultaneous Access". The protocol 
level where the association shall be maintained will be dependent on the splitting point 

"'b¥fiEie network side, i.e.'fhe^asf' comiiionno^e'fof 

are: 

- For WLAN integrated in UTRAN (UMTS Terrestrial Radio Access Network) the 
sphtting point for WLAN/UMTS is in the RNC (Radio Network Controller). Two 
associations are then maintained on RNC-level. 

- For tight interworking the splitting point is in SGiSN (Serviag GPRS Support Node). 
Two associations are then maintained on IP-level. That means two IP-addresses and 
multihoming, see "Simultaneous Access". 

- For loose interworking the splitting point is in an IP-router. Two associations are 
then maintained on IP-level as for tight interwork. 

For all scenaiios there is also a splitting point in the user terminals, i.e. the terminals 
need to be able to communicate through the different access systems and the terminal 
has to choose, or be instructed to choose, one of the systems. 

End user services are partly characterized by a set of traffic characteristics, including 
packet size statistics. In "On the Need for Efficiency in the 802. 1 1 QoS Solution" by 
M. Sherman, IEEE 802. 1 1-01/045, January 2001, it is disclosed that the spectrum 
efficiency of the WLAN (IEEE 802. 1 1) depends on the packet size. Small packets are 
ihefficientiy handled, especially for the higher order modulation schemes. 
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SUMMARY 

An object of the present invention is to provide an effective mnlti access system. 

5 

This object is achieved in a method according to claim 1, a system according to claim 
9, a terminal according to Claim 18 and a computer program product according to 
claims 27 and 28. 

I 

TO"' "TTie'Seteciion'D'fisce'ss is'accoTding'lullie'iQveiitiOT^ " 

and a new selection of access is made for each packet to be transmitted. Hereby the 
*s_ best access is selected for each packet and the efELciency of the system is increased. 

Suitably the load in the different access systems is considered together with the packet 
15 characteristics when selecting one of the access systems. 

In one preferred embodiment the determined packet characteristics is packet size and 
suitably the determined packet size is compared with at least one packet size threshold 
which is defined in the multi access system as a border value . of the packet size where 
20 a larger packet size suitably is transferred in one access system and a smaller packet 
size suitably is transferred iu another access system for achieving the best transferring 
efficiency. 

Further suitable embodiments are described in the dependent claims. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic view of the iaventive parts in a sphtting point in a multi access 
system. - 

30 Figme 2 is a flow chait of the inventive method.* 

Figure 3 is a flow chait of one embodiment of the invention. 
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Figure 4 is a diagram showing throughput in two different accesses in relation to 
packet size. 

Figure 5 is a diagram showing tbroughput in two other accesses in relation to packet 
size. 

5 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

According to the invention several (at least two) radio accesses are available and 
interfaced by user teiminals in the system. In a multiraccess network for packet data 

W accordinglo'IEelnvention the^ecfim of raaiq^access shairbe"basea on indivMxmi 
packet level, rather than on sei-vice level (which roughly corresponds to expected 
packet statistics). Each service/connection is associated to and utilizes several accesses 
and each packet is sent on the most ejB&cient access. One packet characteristic that can 
be used as selection criteria is the packet-size. Another selection criterion is the packet 

1 5 inter-aiTival-time, i.e. the time between subsequent packets in a data flow, since delay 
in cellular systems is dependent on the packet inter-arrival-time because of set up 
times. 

Examples of other packet individual characteristics that has different performance on 
20 different accesses and that could differ between packets within the same flow are 
PER(Packet En"or Rate)"reqmiements, BER(Bit Error Rate)-requirements and delay 
requirements. Packets with different delay and error rate requirements often appear in 
multimedia flows, e.g. during a net meeting session with mixed voice, video and slide 
show data. Different access technologies may perform differently well for different 
25 packet or bit error rate requirements. For example, due to updating the transmission 
power 1500 times per second, WCDMA efficiently supports very low bit and packet 
error rates. In GSM on the other hand, the power is updated only 2 times per second, 
aad low packet or bit error rates less efficiently supported. 

30 The same is true for different delay requirements. For example, GSM/EDGE offers 

high capacity provided that a relatively large number of retransmission of every packet 
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is allowed. If, in order to reduce delay, no retransmissions are allowed the capacity 
decreases significantly. For WLANs the time between retransmission is much smaller, 
and the capacity less consequently dependent on the delay requirement (for delay 
requirements in the range of GSM/EDGE). 

In the examples above, a capacity gain can thus be achieved by allocating the packets 
in flie access technology that most efficiently liandles tihe packet characteristics (delay 
and/or error rate requirement) iu question. 

All tiiese described packet-characteristics can according to the invention be lised as 
selection criteria of access, individual and in combinations, as will be illustrated with 
the foUowiag embodiments. 

When multiple associations are maintained, for example by estabhshing connection 
paths through more than one access as described in the reference "Simultaneous 
Access" mentioned above, it will be possible to select on which access each packet 
shall be sent. The choice is then based on packet-characteristic. The packet 
characteristic can be extracted firom the ([P-)hLeader of the packet or by measuring tihe 
packet(s) in the queue. 

The sphtting points in the multi access system according to the invention comprise 
some functions tihat are specific for the mvention. In Figure 1 these functions are 
shown schematically as means performing tiie method steps. As defined above the 
sphtting points are nodes in the network, such as for example RNC or SGSN and they 
are also user terminals. The splitting points are nodes where a selection of access 
needs to be done. They are switching points and direct data to the dififerent accesses. 
Even if Figure 1 shows all fimctions as comprised in the splitting point this is not 
necessary. The functions could be performed some other place in the network and the 
result telling which access to select could just be retrieved by the splitting point. 
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In Figure 1 a splitting point 1 is shown comprising a packet queue 3. Data to be 
transmitted out from the splitting point is queued hare and the packets are separated 
and transmitted one by one. The sphtting point 1 comprises furlher a packet 
characteristic determining means 5 that is connected to the packet queue 3. The packet 
5 characteristic determining means 5 is adapted to detennine a packet characteristic for 
the first packet in the queue. The packet characteristic is in one embodiment of the 
invention the packet size. The packet size could be exti-acted from the header of the 
packet or it could be determined by measuring how big part of the memory the packet 
occupies. Other characteristics that could be used as selection criteria are as described 
"Tir "above the packet inter-anival-me/PEK-VBER- ah3"delay reqiiiremoit^. PER-, BER^" 
and delay requirements can be extracted from the header. Packet inter-amval-time can 
be measured at the packet arrival to the queue. 

The spUtting point 1 fiirther comprises an access selecting means 7 connected to the 
packet characteristic determining means 5. The access selecting means 7 is adapted to 
1 5 select one of the available accesses depending on the determined packet eharaeteristie 
that IS retiieved from the packet chaa acteristic determining means 5. If for example the 
packet characteristic is packet size the access selecting means could comprise 
predefined threshold values for the packet size. Alternatively threshold values could be 
sent to the splitting point from some other node in the system. The determined packet 
20 size is compared with the threshold(s). One access is selected if the packet size is 
larger than a threshold and another access if it is smaller. If instead packet inter- 
amval-time, PER- BER- or delay requirements is used as the packet characteristic 
other predefined threshold values should be provided in the access selecting means 7. 
The access selecting means 7 is suitably connected to a load measuring means 9. The 
25 load measuring means 9 measures or retrieves a measure from some other place in the 
system of the load in the dijBferent access systems. These load measurements, are 
forwarded to the access selecting means 7 and should be used together with the packet 
characteristic when the access is selected. For example if tiie access selecting means 
comprises threshold values these values can be adjusted depending on the load in the 
0 different accesses. If one access is overloaded at the moment then another access 
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should maybe be selected even if according to the packet characteristic tihis is less 
efBcieht. In one embodiment of the invention the load measurements are performed 
centially in tiie system and furthermore the thresholds are set and adjusted centrally. 
Information of adjusted thresholds is then continually distributed to the splitting 
points. 

The access selecting means 7 is further comiected to a switching means 1 1 which is 
connected to the packet queue 3 and to the different access systems. The access 
selecting means 7 is adapted to forward instiiictions to tiie switching means 1 1 about 
which access that should be selected for_each packet. The -packets are forwarded one 
by one thi-ough the switching means 1 1 and they aie directed to the selected accesses. 
The switching means 11 is tiius conti-oUed by the access selecting means 7. 

According to the invention there could be more than two access systems. In tihis case 
the access selecting means 7 comprises suitably more than one threshold. It is further 
possible that the access selection can be based on more than one packet characteristic. 
See for example the third embodiment 

In Figure 2 a flow chart of the inventive steps is shown. The steps are described in 
order below: 

S2 1 : Receiving in a splitting point ] packet data that should be transmitted out from 
the spHtting point. In the case where the splitting point is in a user terminal 
communicating in the multi-access system the data is data the user of the terminal 
wants to ti-ansmit in tiie system. The data is arranged in packets and the packets are 
received in a subsequent order in the splitting point. 

S23: Determining in tiie splitting point one or more packet characteristics for the first 
packet in tiie packet queue. The packet characteristics could be for example as 
described above packet size, inter-arrival-time, PER- or BER-requirements. 

S25: Foi-warding tiie deteimined packet chai-acteristic(s) for tiie first packet to an 
access selecting means 7 in the sphtting point. 
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S27: Measuring the load in the different access systems in a load measuring means 9. 
This step could be performed earlier ia the flow or it could also be perfomied 
continually. 

S29: Fomarding said.load measure to the access selecting means 7. The load could be 
5 reported to the access selectiag means 7 whenever there is a change ia load or in 
predefined time intervals or when the load is changed more than a defined amotmt or 
passes defined thresholds. 

t S3 1: Selecting one of the available accesses, the selection being based on determined 

packet characteriisfic or on T5othl6ad"m3"aeteimmed p cEaracterisfic. 

( 10 S3 3: Forwarding instructions of which access that has been selected to a switching 

means. 

S3 5: Comiecting the packet queue thi ough the switching means to the selected access 
systein. 

S3 7: Transmittuig the fixst packet in the packet queue, i.e. the packet whose packet 
15 characteristic was determined, through the selected access. 

The steps are then repeated for the next packet in the queue and so on. 

The inventive steps are here described as being performed in the splitting point 
However it would also be possible to perfomi the steps in another node in the network 
. and retrieve the result id the splitting point. 

20 In Figure 3 a flow chart of one embodiment of the invention is shown. In this 

embodiment the packet characteristic that is determined is the packet size and the 
access selecting means comprises at least one threshold value with which the packet 
size should be compared. The steps are described in order below: 

S45: Determining the packet size of the fibrst packet in the packet queue in the splitting 
25 point by reading it from the header of the packet. 

S47: Forwarding the determined packet size to the access selecting means. 
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S49: Measuring lie load in the different access systems. This step could be peifonned 
anywhere in the network and anywhere in the flow or continuaUy as described above. 

S51: Forwarding the measured loads to the access selecting means. 

S53: Adjusting flie at least one threshold in the access selecting means according to the 
5 received load measures. For example if one access system is highly loaded the packet 
size threshold could be adjusted such that fewer packets will be directed to this access 
system. 

. S55: Comjparing the detennined packet size with the at least one threshold. 

S57: Selecting an access depending on the relation between the packet size and the 
) threshold(s). For example if a packet size is detennined to be larger flian the threshold 
value for the packet size one access is selected and if the packet size is detennined to 
be smaller anotlier access is selected. 

S59: Forwarding instractiaas about the selection to the switching means and proceed 
as described above. 

More than one threshold could be provided in the access selecting means. Possibly one 
access is suitable both for very small packets and for very large packets and another 
access is suitable for the middle sized packets. Furthermore, if there are more than two 
different access systems more than one threshold is needed. 

Another example of packet characteristic that could be determined and used for the 
selection is packet inter-anival-time. In this case the packet characteristic detennining 
means is adapted to measure the time between packets arriving to the spHtting point. 
This time could then be used when selecting the most suitable access system. This wiU 
be described in more detail when the third embodiment is described below. 

Delay requirements for the packets can also be used for the selection of access system. 
One access can be relatively more efficient for delay sensitive packets than another. 
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All the described packet characteristics could also be combined when making the 
selection. 

Five more detailed embodiments are described below. 

First embodiment. WCDMA R99 CDCm and 802.11b : 

5 In a first embodiment of the invention a multi-access system comprising WCDMA 
(Wideband Code-Division Multiple Access) and WLAN is described. In Figure 4 
' ^ throughput as a function of packet size for one 802. 1 lb AP (half duplex) and one 

WCDMA transceiver yvith DCH (Dedicated CHaonel) chamiels (fu ll duple x) is shown. 

WCDMA throughput is rather independent of the packet size, at least down to the 
^—10 RLC (Radio Link Control) payload size of 320 bits (40 bytes). WLAN thioughput is 
veiy dependent on the packet size. The foxir different transmission rates of WLAN 
802. 1 lb are shown separately in the diagram. For the highest WLAN transmission rate 

(1 1Mbps) there is a factor of more than 10 between -the throu^put for-50 byte packets- 
aad 1500 byte packets. 

15 The reason for the packet size dependency in WLAN is the large physical overhead 
per packet, as described in "On the need for Efficiency in the 802.11 QoS Solution" by 

^ M. Sherman. An equaQy sized overhead is apphed on a small 50 byte packet as for a 

large 1500 byte packet. From this entails that Figure- 4 apjphes not only for a specific 
packet size but also for an average packet size. For example; to send one 50 byte 

[ 20 packet aad one 1500 byte packet two times physical overhead is required, which is the 
same as for two 775 byte packets. 

Assume for example a typical scenario with TCP/IP traffic with 1000 byte forward 
packets in average and one 50 byte ACK packet for each forward packet For such 
loads there is a clear gain ia the total multi-access capacity to send the ACK-packets 
25 on WCDMA DCH and the forward packets on 802. 1 lb. 

• Without any packet size access selection the packet sizes aie distributed evenly on 
botli accesses, that is half of the packets are 50 byte and half ai'e 1000 byte resulting in 
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an average packet size of 525 byte on both WLAN and WCDMA. This will be the 
case both wilb a random access selection per packet as weU as with strictly load-based 

access selection. It will also be the case with service-based access selection if the 
services have the same packet size distributions. The latter allocates the whole service 

5 including fomaid packets and ACK packets to the same access. For an average packet 
size of 525 byte the 1 1Mbps throughput is 2.3Mbps and the WCDMA throughput is 
2x1 Mbps (full duplex) (WCDMA full duplex has two separate channels, one for up- 
and one for downlink, each with 1 Mbps) resulting in a total tinbughput of 4.31vlbps or 

2.15Mbps in each direction (with one 802, 1 lb AP and one WCDMA transceiver). 

) Wilt packet size access selection according to the mvention all the 50 byte packets are 
switched to WCDMA leaving only 1000 byte packets in WLAN. This wiU result in 
that the WLAN throughput will be increased to 3.2Mbps and the total multi-access 
throughput to 5.2 Mbps which is a 21% or a 0.9Mbps increase. The 50 byte packets 
represent only 1/20 (50/1000) of the total load, that is 260kbps. The remaining 
1740kbps (2Mbps-260kbps) capacity in WCDMA, is utilized by aUocating some 1000 
byte packets to WCDMA in addition to the 50 byte packets. In this simple scenario 
with only two packet sizes this means that the threshold wiU be below 1000 byte until 
WLAN is fully loaded with 1000 byte packets and then increased to above 1000 byte 
until WCDMA is fiiUy loaded with 50 byte and 1000 byte packets and then, when 
there is some free capacity again in WLAN the threshold is decreased again. For a 
scenario with more continuous packet size distribution a more constant threshold can 
be found. 

For an uneven uplink/downlink load situation the gain can be even larger. The 
downlink throughput is 1Mbps for a WCDMA transceiver and 2.2Mbps (2.3* 19/20) 
for a WLAN AP. Assuming only ACK packets uplink there is only 50kbps load on 
WCDMA uphnk. AUocating the WLAN ACK packets to WCDMA then utilizes this 
spare capacity. The total downlink throughput is then increased from 3.2Mbps to 
4.2Mbps which is 3 1%. 
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Second embodiment. W CPMAR5 nffS-DSCm and 802.11a/g: 

In Figure 5 liie packet size impact on performance is shown for 802. 1 la/g and HS- 
DSCH (High Speed-Downlinlc Shared CHannel). 

The same type of characteristics as for 802.1 lb and DCH can be seen and the same 
access selection applies. 

In a downlink limited scenario with 54Mbps modulation on 802. 1 la the gain on 
downlink throughput by movihg the 50 byte ACK-packets to HS-DSCH is 38% or 4.5 
Mbps with one AP and one WCDMA transceiver. (3 .4 Mbps on HSrPSCH and an. 
increase from 8.5 to 13Mbps on WLAN). 



3 Third emb odiment. OPRS and 802.1 1 h-. 

When packets are to be sent over GPRS a TBF (Temporary Block Flow) is 
established. This requires signalling over tiie radio channel that takes time and costs 
radio resources. A TBF establishment will result in an additional delay of around 

400ms for downlink and 150ms for uplink depending on standards. This additional 
delay will be relatively worse for smaU packets since larger packets have longer 
transmission delay. The same applies on signalling costs; the transmission of a large 
packet costs more and tiie increase in cost for the TBF estabHshment is relatively less 
than for a smaU packet When a TBF is estabhshed it is kept until a predefined time 
period has elapsed after tiie last received packet. This TBF release time is a parameter 
tiiat is typically set to 1-5 seconds. After this time period a new TBF has to be 
established when new packets should be fransmitted. 

WLAN does not have any similar channel establishment. The packet delay is 
independent of the time since last sent packet 

Witii a packet inter-arrival access selection tiie number of TBF estabUshments can be 
reduced improving botii user quatity (delay) and capacity (reduced signalling). If a 
packet is- arrived to tiie spUtting point less tiian tiie TBF release time since tiie last 
packet was sent on tiie GPRS access it is also sent on tiie GPRS access. If tiie packet 
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inter-arrival-time is longer the selection is based on load. GPRS is still selected if 
WLAN is highly loaded. 

This packet inter-anival-time selection can preferable be combined with the packet- 
size selection. If the packet inter-arrival-time is longer than the TBF release time 
GPRS still can be selected if the packet is large. That is when the TBF establishment 
delay and signalling is relatively small compai ed to the packet bansmission time and 
cost 

Also delay requirement per packet caa be taken into accotmt. Even if packet-inter- 
arrival tinie has exceededTiie TBF release fiihe GPRSlian be seTecfedlflhe delay 
requirements can be fulfilled and GPRS is less loaded. 

Fourth embodiment WCDMA DCH and 802,11b case 2: 

WCDMA DCH has as GPRS additional delay depending on packet inter-arrival-time. 
That depends on the channel switching mechanism. The packet channel data rate is 
increased (switched up to a higher data rate, lower spreading code) when more data is 

transmitted and decreased when, less data has been transmitted. This channel switching 
mechanism has timers and filters to trigger up- and down-switch. 

The access selection function between W^CDMA DCH and WLAN can be smnlar to 
the combined selection described above for GPRS-WLAN, A filter can be apphed that 
aims to follow the chaimel switching. WCDMA is then selected during longer periods 
with a more constant load while WLAN is selected for shorter bursts of data. 

Fifth embodiment. Live video streaming over EGPRS and 802,11b: 

A video stream consists of I(nti*a) -frames and P(rediction)-fi'ames. P-fi:ames use the 
preceding image for prediction of the current picture. The P-frames are then more 
sensitive for packet errors since following P-fi-ames rely on it while I-frames are 
independent. 
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Both 802. 1 lb and EGPRS (Enhanced GPRS) can deHver very low PER with 
acknowledged mode by retransmitting faulty packets. However EGPRS acknowledge 
mode entails long delay, which is not desired for Hve video streaming. The 
retransmission on WLAN is fast and does not inci-ease the delay significantly. 
By transmitting the I-packets on EGPRS and the P-packets on WLAN a higher 
common capacity can be achieved than allocating whole video-streams to EGPRS and 
WLAN. 

The method according to the invention is implemented by means of a computer 
■ Tiogiam product comprising the software code-means-fbrpeifomring thesteps-ofthe - 
method. The computer program product is run in a sphtting point terminal as defined 
above positioned in the multi access system. It could also as described above be run in 
another node in the system, whereby said node forwards information about the access 
selection to the sphtting points. The computer program is loaded directly or from a 
computer usable medium, such as a floppy disc, a CD, the Internet etc. 

The present invention is not Hraited to the above-described preferred embodiments. 
Various alternatives, modifications and equivalents may be used. Therefore, the above 
embodiments should not be taken as Ihniting the scope of the invention, which is 
defined by the appending claims. 
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CLAIMS 

1. A method for selecting radio access system in a multi access system handling packet 
data services where a terminal can communicate vsdth at least two different types of 
5 access systems, characterised by the steps of: 

- determining (S23) packet characteristics of each packet to be ti-ansmitted; 

- selecting (S3 1) one of the available accesses for the transmission of each packet, the 
selection being based on the determined packet characteristic for this specific packet; 
and 

i-e- --- transmitting<S3-7) the-packettinougfathe selected-access. • - . 

2. A method according to claim I, characterised by providing simultaneous 
association over more tiian one access in tiie system by estabHshing connections 
.prepared for packet transmission. 
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3 . A method according to claim i or 2, characterised by the further steps of: ' 

- measuring (S27) the load in the different access systems; and 

- basing the selection (S3 1) of access on both packet characteristics and load in the 
access systems. 

4. A method according to any one of the preceding claims, characterised in that the 
determining (S23; S45) of the packet characteristics comprises determining (S45) the 
packet size for each packet and thus selecting (S3 1 ; S57) one of tiie available access 
systems based on the packet size of tiie packet to be transmitted. 

5. A method according to claim 4, characterised by 

- comparing (S55) the determined packet size with at least one packet size threshold 
which is defined in tiie multi access system as a border value of tiie packet size where 
a larger packet size suitably is transferred in one access system and a smaUer packet 
size suitably is transfeired in anotiier access system for achieving the best transfening 
efficiency; 
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- selecting (S57) one of the available accesses according to the relation between the 
determined packet size for the packet to be transmitted and the at least one packet size 
threshold. 

6. A method according to claim 5, characterised by adjusting (S53) the packet size 
threshold depending on the load in the different access systems. 

7. A metiiod according to any one of the claims 1-3, characterised in that the . • 
determining (S23) of the packet characteristics comprises deterniining the packet inter- 
anival-tim^ and thus-selecting^ (S3"l)-oiie-Df-the avaifcabte aucBss-systems-bBsed-on^^^ * 
packet inter-arrival-time of the packets to be transmitted. 

8. A method according to any one of the claims 1-3, characterised in that the 
determining (S23) of the packet characteristics comprises determining one or more of 
the PER, Packet EiTor Rate, requirement, BER, Bit En'or Rate, requirement and delay 
requirement for eachi packet and thus selecting (S3 1) one of the available access 
Systems based on the PER-, BER- and/or delay requirements of the packets to be 
transmitted. 

9. A multi access system handling packet data services where a temiinal can 
communicate with at least two different types of access systems, characterised in 
that the system comprises: 

- packet characteristic deterniining means (5) adapted to determine packet 
characteristics of each data packet to be transmitted in the system; 

- access selecting means (7) connected to the packet characteristic determining means 
(5) and adapted to select one of the available accesses for the transmission of each 
packet, the selection being based on the determined packet characteristic for this 
specij&c packet 
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10. A system according to claim 9, characterised in that the system is adapted to 
provide simultaneous association over more than one access by establishing 
connections prepared for packet transmission. 

1 1. A system according to claim 9 or 10, characterised in that it further comprises 
load measuring means (9) adapted to measure the load in the different access systems; 
and in that the access selecting means (7) is adapted to base the selection on both 
packet characteristics and load in the access systems. 

ir2. A system-accDrdingto-any one-ofthe cia3ms-9^^1-l7 chiaracterisBd-lirtlratthr 

packet characteristic determining means (5) is adapted to determine tihe packet size, of 
each packet to be transmitted and in that the access selecting means (7) is adapted to 
select one of tiie available access systems based on the packet size of the packet to be 
transmitted. 

13. A system according to claim 12, characterised in that the access selecting means 
(7) comprises comparing means adapted to compare the determined packet size with at 
least one packet size threshold which is defined in the multi access system as a border 
vailue of the packet size where a larger packet size suitably is transferred in one access 
system and a smaller packet size suitably is transferred in another access system for 
achieving the best transferring efficiency and in that the access selecting means (7) is 
adapted to select one of the available accesses according to the relation between the 
determined packet size of the packet to be tiansmitted and the at least one threshold. 

14. A system according to claim 13, characterised in that the access selecting means 
(7) is adapted to adjust the packet size threshold depending on tiie load in the different 
access systems. 

15. A system according to claim 13, characterised in that the access selecting means 
(7) is adapted to receive the packet size threshold and adjustments of said threshold 
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depending on measiired loads in the different access systems firom a node in the 
system. 

16. A system according to any one of the claims 9-11, characterised in tliat the 
packet characteristic determining means (5) is adapted to determine the packet inter- 
amval-time and the access selecting means (7) is adapted to select one of the available 
access systems based on the packet inter-amval-time of the packets to be traosmitted. 

17. A system according to any one of the claims 9-1 1, characterised in that the 
-packet characteristic deteriimmig means (5) is "adapted tor determine one ormrfre-offhe- 
PER, Packet Error Rate, requirement, BER, Bit Error Rate, requirement and delay 
requirement for each packet and the access selecting means (7) is adapted to select one 
of the available access systems based on the PER-, BER- or delay requirements of the 
packets to be transmitted. 

18. A system according to any one of the claims 9-17, characterised in that it 
comprises spHtting points that are common to the different access systems and which 
are adapted to select one of the access systems for outgoing traffic, said spUtting pomts 
comprising the packet characteristic determining means (5) and the selecting means 
(7). 

19. A tei-minal which can communicate with at least two different types of access 
systems handhng packet data services, characterised in that it comprises 

- packet characteristic determining means (5) adapted to detennine packet 
characteristics of each data packet to be transmitted in the system; 

- access selecting means (7) connected to the packet characteristic determining means 
(5) and adapted to select one of the available accesses for the transmission of each 
packet, the selection being based on the determined packet characteristic for this 
specific packet. 
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20. A tenninal according to claim 19, characterised in tliat the temiiiial supports 
simultaneous association over more than one access by establishing connections 
prepared for packet transmission. 

21. A terminal according to claim 19 or 20, characterised in that it further comprises 
or retrieves information from a load measuring means (9) adapted to measure the load 
in the different access systems; and in that the access selecting means (7) is adapted to 
base the selection of access on both packet characteristics and load in the access 
systems. 

22. A teiminal according to any one of the claims 19-21, characterised in that the 
packet characteristic detennining means (5) is adapted to determine ilie packet size of 
each packet to be transmitted and in that the access selecting means (7) is adapted to 
select one of the available access systems based on the packet size of the packet to be 
transmitted. 

23. A terminal according to claim 22, characterised in that the access selecting 
means (7) comprises comparing means adapted to compare the detennined packet size 
wdth at least one packet size threshold which is defined in the multi access system as 
a border value of the packet size where a larger packet size suitably is transferred in 
one access system and a smaller packet size suitably is transferred in another access 
system for achieving the best transferring efficiency and in that the access selecting 
means (7) is adapted to select one of the available accesses according to the relation 
between the determined packet size of the packet to be transmitted and the at least one 
threshold. 

24. A terminal according to claim 23, characterised in that the access selecting 
means (7) is adapted to adjust the packet size threshold depending on the load in the 
different access systems. 
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25. A terminal according to claim 23, characterised in that the access selecting 
means (7) is adapted to receive the packet size threshold and adjustments of said 
thresiiold depending on measured loads in the different access systems jfrom a node in 
the system. 

26. A terminal according to any one of the claims 19-21, characterised in that the 
packet chai acteristic determining means (5) is adapted to determine the packet inter- 
aixival-ttme and the access selecting means (7) is adapted to select one of the available 
access systems based on the packet intear-arrivai-time of the padceteto be transmitteii: 

27. A tenninal according to any oneof liie claims 19-21, characterised in that the 
packet characteristic determining means (5) is adapted to deteraune one or more of the 
PER, Packet Error Rate, requirement, BER, Bit EiTor Rate, requirement and delay 
requirement for eacb packet and the access selecting means (7) is adapted to select one 
•of the available access systems based on the PER-, BER- and/or delay requirements' of 
the packets to be transmitted. 

28. A terminal according to any one of the claims 19-27, characterised in that it is a 
user terminal or another splitting point, i.e. a common node, in the multi access 
system. 

29. A computer program product directly loadable into the internal memory of a 
processing means within a splitting point node or a user ternunal communicating in a 
multi access system or within another node in tiie system forwarding ioformation 
about an access selection to the splitting point or user terminal, comprising the 
software code means for performing tire method steps of any one of the claims 1-8. 

30. A computer program product stored on a computer usable medium, comprising 
readable progiam for causing a processing means within a splitting point node or a 
user terminal commimicating in a multi access system or within another node in the 
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system forwarding infonnation about an access selection to the splitting point or user 
terminal, to control an execution of the method steps of any one of the claims 1-8. 
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ABSTRACT 



A method for selecting radio access system in a multi access system handling packet 
data services where a terminal can communicate with at least two diflEerent types of 
access systems. 

According to the invention the method comprises the steps of: 

- determining (S23) packet characteristics of each packet to be transmitted; 

- selecting (S3 1) one of the available accesses for the tiransmission of each packet, the 

-selection-being based- on fhe-determined-packet cbaracteristic-forthis-specificrpacket;- • 
and 

- transmitting (S37) tihe packet through the selected access. 



(Fig. 2) 
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